We explain for the first time thermopower data for p-type GaAs/AlGaAs layers. The data span a temperature range 0.2 K≤T≤1.2 K. We calculate both the diffusion S d and the phonon-drag S g contributions to the thermopower.
assumptions to simplify our analysis. We assume that only the top heavy hole subband is occupied, that it is isotropic and spin splitting is not important [1] . The value of the in-plane effective mass m * is 0.3 m e which is in good agreement with the experiment [4] .
The Fermi temperatures T F for Sa1 and Sa2 are 8.6 K and 11.6 K, and consequently for 0.2 K ≤ T ≤ 1.2 K the 2DHGs are degenerate.
II. THEORY
The diffusion contribution to the thermopower S for a degenerate 2DHG is given by [5, 6] :
where p = (∂lnτ /∂lnE) E F with τ being the hole transport lifetime and E the hole energy (with E F the Fermi energy). The value of p depends on the type of scattering.
The phonon-drag contribution S g is calculated by using a refined formula which is based on Cantrell and Butcher's paper [7] and includes non-degeneracy effects and screening of the hole-phonon interaction [5, 6] :
where τ F is the hole transport lifetime at E F , σ is the hole conductivity, f 0 is the Fermi-Dirac distribution function, and ω Q is the frequency of phonons with wave vector Q = (q, q z ) and mode m. Moreover: u 2 = E − γ where the expression of γ is given in reference 5. Finally,
where l p is the phonon mean free path, N 0 is the Bose-Einstein distribution function, ρ is the density of the material, ǫ(q) is the dielectric function given by Gold and Dolgopolov [8] , and Sa2. The small value of p implies a weak energy dependence of τ which is in good agreement with mobility data in 2DHGs similar to those we examine here [9] . S g is calculated by using Eq. (2). The phonon mean free paths l p are determined from the measured thermal conductivity λ (not shown here) by using the formula [10] :
is the average inverse cube speed of sound for the three acoustic modes in GaAs. The data for λ show a T 3 dependence and l p is 1.6 mm for Sa1 and 1.4 mm for Sa2. The values of the other material parameters used here are the standard ones for GaAs [5] . The usual unknown in the S g calculations is Ξ d . Here we use Ξ d = 12.5 eV.
However, we find that the piezoelectric contribution to S g is dominant over the deformation potential one at all the temperatures considered. The former is ∼ 60% of the total S g at T = 1.2 K and increases to ∼ 95% at T = 0.2 K. Consequently, the uncertainty in the value of 
